Goat pox virus is a highly contagious viral disease of goats causing huge economic losses in animal productivity. This study was designed for isolation, identification and molecular characterization of goat pox virus in Suez Canal area. From a total of 200 goats in 6 flocks located in Suez Canal provinces; Ismailia, Suez, and Port Said, about 26 skin scab samples mixed in 6 pools and 116 serum samples were collected in the period from 2017 to 2019. Typical pock lesion were observed in 4/6 (66.66%) of pooled samples, while the rest of the sample 2/6 (33.33%) showed no pathological changes on the chorioallantois membrane (CAM) of 11-13 days old embryonated chicken eggs (ECE). A total of 18 positive samples out of 116 examined sera were recorded by AGPT with a total positive percentage of 15.52 %. Goat pox virus antibody titer was higher in vaccinated animals than non-vaccinated animals. Goats less than 6 months old exhibited higher antibody titer than animals more than 6 months old. Conventional PCR was done for 3 pooled goat pox isolates with capripox specific primers for P32 (primer 1) and 3 pooled isolate for p32 (primer 2) one pooled isolate for RPO30 gene. PCR were carried out for goat pox virus isolates recovered from animal skin crusts and CAM harvest of infected eggs. The size of the PCR products by 1.5% gel electrophoresis with capripox specific primers for P32 (primer 1, 2) and RPO30 gene were 89 and 390 and 151 base pairs respectively.
. In this study, Virus isolation in ECE by CAM route (11-13 days old) followed by Identification with AGPT and PCR based method using specific primer amplification of P32 gene were carried out.
Materials and Methods Samples
A total of 200 goats in 6 flocks located adjacent to Suez Canal in three provinces in the eastern of Egypt including, Ismailia, Suez, and Port Said were used in this study. Twenty-six skin scab samples mixed in 6 pools and 116 serum samples were collected from different outbreaks in 2017-2019.
The samples were processed, and kept in −70°C deep freezer until used.
Virus isolation
Pox virus isolation was carried out according to the method described by (Mahmoud et al., 2010) , Scabs, which were formed over the face, fatty tail, and the rest of the body of the affected animals, were collected as a source of the virus and used for egg inoculation. The scabs were ground in 1ml sterile phosphatebuffered saline (PBS) containing antibiotics (penicillin 100 IU/ml, streptomycin100 μg/ml, and kanamycin 50 μg/ml). The suspension was frozen and thawed 3 times, and then centrifuged at 2000 rpm for 30 min. Then, 0.1 ml of the supernatant was inoculated in SPF-ECE (11-13 days old age). Sterile PBS was inoculated in SPF-ECE and used as negative control. Inoculated eggs were incubated at 37°C under suitable percentage of humidity with daily candling. After five days, the allantoic fluids, and chorioallantoic membranes (CAMs) were collected carefully. CAMs were examined for the presence of the characteristic pock lesions of Poxviridae family.
Agar gel immunodiffusion (AGID)
The test was carried out according to OIE, 2010. An agar gel immunediffusion (AGID) test has been used for detecting the precipitating antigen of Capri poxvirus in skin scabs or inoculated CAM. Agarose (1%) is prepared in borate buffer, PH 8.6, dissolved by heating, and 2 ml is poured on to a glass microscope slide (76 × 26 mm). When the agar has solidified, wells are cut to give a six-well rosette around a central well. Each well is 5 mm in diameter, with a distance of 7 mm between the middle of the central well and the middle of each peripheral well. The wells are filled as follows: 18 μl of the lesion suspension is added to three of the peripheral wells, alternately with positive control antigen, and 18 μl of positive Capri poxvirus control serum is added to the central well. The plates are placed in a humidified chamber at room temperature for 48 hours, and examined for visible precipitation lines using a light box. The test material is positive if a precipitation line develops with the control serum that is confluent with that produced by the positive control antigen.
DNA extraction
Total DNA either from skin nodules or from infected CAMs were extracted by using QIAamp DNA extraction kit (QIAGEN, UK) according to manual of the manufacturers. The kit was obtained from QIAGEN Incorp, USA Cat.
No.51304. Conventional Polymerase chain reaction (PCR)
Protocol and Cycling conditions of conventional PCR for goat pox virus genes were carried out according to the method described by Mangana-Vougiouka et al. (2000) . Forward primer AAA ACG GTA TAT GGA ATA GAGTTG GAA, reverse primer AAA TGA AACCAATGG ATG GGATA; this primer gives amplicon size of 89bp (Tuppurainen et al.,2012) . The test was carried out in 25 μl total reaction volume. (12.5 μl Maxima Hot Start Green PCR Master Mix (Fermentas, USA), 0.5 μl of each primer (10 pmol/μl), 5 μl of extracted DNA, and 6.5 μl of nuclease free water. Negative control of nuclease free water and positive control of reference antigen were used. The amplification conditions were initial denaturation at 95°C for 4 min, followed by 40 cycles of denaturation at 95°C for 30 s, annealing at 55°C for 30 s, and extension at 72°C for 30 s and final extension at 72°C for 5 min in a thermocycler (Eppendorf AG, Hamburg, Germany). The PCR products were electrophoresed on 2% agarose gel for 1 h at 100 V.
Results and discussion: Virus isolation
Egg inoculation of skin nodules and crusts collected from infected goats with pox virus revealed characteristic pock lesions with thickening of CAM of inoculated eggs with edema and hemorrhages (Fig. 1 C) . Typical pox lesion were observed in 4 out of 6 pooled samples with isolation percentages of (66.66%) (Fig. 1) , while the rest of the samples 2/6 (33.33%) showed no pathological changes on the CAM. These 6pools were collected from skin crusts and nodules of 26 infected goats. The findings of isolation were in agreement with Mahmoud and Khafagi, (2016) Who found that Egg inoculation revealed characteristic pock lesions for poxviruses in 30/37 (19 sheep and 11 goats) (81.08%), While the rest of the sample (7/37 [18.92%]) showed no pathological changes on the CAM.
Identification of GTPV isolates by AGPT
A total of 18 positive goats out of 118 examined sera were recorded by AGPT with a total percentage of 15.52. These results were in accordance with that obtained by Sharma et al., (1988) , who reported that 29 out of the 604 (4.8%) samples were positive by the AGPT. Antibody titer of goat pox in vaccinated goats documented in table 1, was higher than the nonvaccinated animals, these results coincide with the fact that vaccine represent as immune stress pressure. The same results obtained by Eman Abd-Elfatah et al., (2019) Presence of specific goat pox antibodies in non-vaccinated animals shown in table 1, may be due to the close contact of animals during outbreaks.
Molecular diagnosis of goat pox virus by conventional PCR and gel electrophoresis:
PCR technique is more effective for diagnosis of GTPV and SPV in field samples when combined with restriction enzyme analysis (REA) (Rao and Bandyopadhyay, 2000) .
Conventional PCR was done for 3 pooled goat pox isolates with capripox specific primers for P32 (primer 1) and 3 pooled isolate for p32 (primer 2) one pooled isolate for RPO30 gene. PCR were carried out for goat pox virus isolates recovered from animal skin crusts and CAM harvest of infected eggs. The size of the PCR products by 1.5% gel electrophoresis with capripox specific primers for P32 (primer 1, 2) and RPO30 gene were 89, 390 and 151 base pairs respectively (figure 2 ,3,4) . 
